Please add the following new claims 55-65. 

5^^red stem cells obtained from a method of ex 
vivo expansion of stem cells, comprising the steps of ; 

(a) culturing stem cells with a selected growth medium 
comprising a chimera protein having the formula selected from 
the group consisting of: 

R1-L-R2, R2-L-R1, R1-R2, R2-R1, Rl-L-Rl and Rl-^l 

wherein Ri is a human interleukin-3 mutant polypeptide 
of SEQ ID N0:1 



wherein 

Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Gin, Asn, 
Xaa at position 
Asn, Gin, 
Xaa at position 
Phe, Ser, 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Lys; 

Xaa at position 
Xaa at position 
Xaa at position 



17 is Ser, Lys, 

18 is Asn, His, 

19 is Met, Phe, 

20 is He, Cys, 

21 is Asp, Phe, 
Thr, Ser or Val 

22 is Glu, Trp, 
Leu, Val or Gly 

23 is He, Val, 
or Arg; 

24 is He, Gly, 

25 is Thr, His, 

26 is His, Thr, 

27 is Leu, Gly, 

28 is Lys, Arg, 

29 is Gin, Asn, 

30 is Pro, His, 

31 is Pro, Asp, 

32 is Leu, Val, 

33 is Pro, Leu, 



Gly, 
Leu, 
He, 
Gin, 
Lys, 



Asp, Met, Gin, or Arg 

He, Phe, Arg, or Gin, 

Arg, Gly, Ala, or Cys 

Glu, Arg, Pro, or Ala 

Arg, Ala, Gly, Glu, 



Pro, Ser, Ala, His, Asp, 

Ala, Leu, Gly, Trp, Lys, 

Val, Arg, Ser, Phe, or Leu; 

Gly, Gin, Arg, Pro, or Ala; 

Phe, Gly, Arg, Ala, or Trp; 

Arg, Thr, Ser, or Ala; 

Leu, Gin, Gly, Pro, Val or Trp; 

Leu, Pro, Arg, or Val; 

Thr, Gly, Asp, Gin, Ser, Leu, or 

Gly, Ala, Arg, Leu, or Gin; 
Arg, Gin, Asn, Gly, Ala, or Glu; 
Gin, Ala, Thr, or Glu; 
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Xaa at position 34 is Leu, Val, Gly, Ser, Lys, Glu, Gin, 

Thr, Arg, Ala, Phe, He or Met; 
xaa at position 35 is Leu, Ala, Gly, Asn, Pro, Gin, or Val; 
xaa at position 36 is Asp, Leu, or Val; 
5 xaa at position 37 is Phe, Ser, Pro, Trp, or He; 
Xaa at position 38 is Asn, or Ala; 
xaa at position 40 is Leu, Trp, or Arg; 

xaa at position 41 is Asn, Cys, Arg, Leu, His, Met, or Pro; 
xaa at position 42 is Gly, Asp, Ser, Cys, Asn, Lys, Thr, 
10 Leu, val, Glu, Phe, Tyr, He, Met or Ala; 

xaa at position 43 is Glu, Asn, Tyr, Leu, Phe, Asp, Ala, 
Cys, Gin, Arg, Thr, Gly or Ser; 
$ xaa at position 44 is Asp, Ser, Leu, Arg, Lys, Thr, Met, 

r-5 Trp, Glu, Asn, Gin, Ala or Pro; 

i 15 xaa at position 45 is Gin, Pro, Phe, Val, Met, Leu, Thr, 
'i Lys. Trp, ASP, Asn, Arg, Ser, Ala, He, Glu or His; 

% xaa at position 46 is Asp, Phe, Ser, Thr, Cys, Glu, Asn, 

; Gin, Lys, His, Ala, Tyr, He, Val or Gly; 

E xaa at position 47 is He, Gly, Val, Ser, Arg, Pro, or His; 

4 20 xaa at position 48 is Leu, Ser, Cys, Arg, He, His, Phe, 

r= Glu, Lys, Thr, Ala, Met, Val or Asn; 

1^1 xaa at position 49 is Met, Arg, Ala, Gly, Pro, Asn, His, or Asp; 

xaa at position 50 is Glu, Leu, Thr, Asp, Tyr, Lys, Asn, 
Ser, Ala. He. Val, His, Phe, Met or Gin; 
25 xaa at position 51 is Asn, Arg, Met, Pro, Ser, Thr, or His; 
xaa at position 52 is Asn, His, Arg, Leu, Gly, Ser, or Thr; 
xaa at position 53 is Leu, Thr. Ala. Gly, Glu, Pro. Lys, 
Ser, or Met; 

xaa at position 54 is Arg, Asp, He. Ser, Val, Thr, Gin, 
30 Asn, Lys, His, Ala or Leu; 

xaa at position 55 is Arg, Thr, Val, Ser, Leu, or Gly; 

xaa at position 56 is Pro. Gly, Cys, Ser, Gin, Glu, Arg, 
His, Thr, Ala, Tyr, Phe, Leu, Val or Lys; 

Xaa at position 57 is Asn or Gly; 
35 xaa at position 58 is Leu, Ser, Asp, Arg, Gin, Val, or Cys; 

xaa at position 59 is Glu, Tyr. His, Leu, Pro, or Arg; 
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Xaa at position 60 is Ala, Ser, Pro, Tyr, Asn, or Thr; 

Xaa at position 61 is Phe, Asn, Glu, Pro. Lys, Arg, or Ser; 

xaa at position 62 is Asn, His, Val, Arg, Pro, Thr, Asp, or He; 

xaa at position 63 is Arg, Tyr, Trp, Lys, Ser, His, Pro, or Val; 

xaa at position 64 is Ala, Asn, Pro, Ser, or Lys; 

xaa at position 65 is Val, Thr, Pro, His, Leu, Phe, or Ser; 

xaa at position 66 is Lys, He, Arg, Val, Asn, Glu, or Ser; 

xaa at position 67 is Ser, Ala, Phe, Val, Gly, Asn, He, Pro, or 



His 



xaa at polition 68 is Leu, Val, Trp, Ser, He, Phe, Thr, or His; 

ition 69 is Gin, Ala, Pro, Thr, Glu, Arg, Trp, Gly, or 



Xaa at 

Leu 



xaa at position 70 is Asn, Leu, Val, Trp, Pro, or Ala; 
xaa at position 71 is Ala, Met, Leu, Pro, Arg, Glu, Thr, 

Gin, Trp, or Asn; 
xaa at position 72 is Ser, Glu, Met, Ala, His, Asn, Arg, or Asp; 
xaa at position 73 is Ala, Glu, Asp, Leu, Ser, Gly, Thr, or Arg; 
xaa at position 74 is He, Met, Thr, Pro, Arg, Gly, Ala; 
xaa at position 75 is Glu, Lys, Gly, Asp, Pro, Trp, Arg, 

Ser, Gin, or Leu; 
xaa at position 76 is Ser, Val, Ala, Asn, Trp, Glu, Pro, Gly, or 

"^i Asp; 

xaa at position 77 is He, Ser, Arg, Thr, or Leu; 
xaa at position 78 is Leu, Ala, Ser, Glu, Phe, Gly, or Arg; 
25 xaa at position 79 is Lys, Thr, Asn, Met, Arg, He, Gly, or Asp; 
xaa at position 80 is Asn, Trp, Val, Gly, Thr, Leu, Glu, or Arg; 
xaa at position 81 is Leu, Gin, Gly, Ala, Trp, Arg, Val, or Lys; 
xaa at position 82 is Leu, Gin, Lys, Trp, Arg, Asp, Glu, Asn, Hxs, 
Thr, ser, Ala, Tyr, Phe, He, Met or Val; 
30 xaa at position 83 is Pro, Ala, Thr, Trp, Arg, or Met; 
xaa at position 84 is Cys, Glu, Gly, Arg, Met, or Val; 
Xaa at position 85 is Leu, Asn, Val, or Gin; 
xaa at position 86 is Pro, Cys, Arg, Ala, or Lys; 
Xaa at position 87 is Leu, Ser, Trp, or Gly; 
35 Xaa at position 88 is Ala, Lys, Arg, Val, or Trp; 

xaa at position 89 is Thr, Asp, Cys, Leu, Val, Glu, His, Asn, or 
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Ser; 

Xaa at position 90 is Ala, Pro, Ser, Thr, Gly, Asp, He, or Met; 
Xaa at position 91 is Ala, Pro, Ser, Thr, Phe, Leu, Asp, or His; 
xaa at position 92 is Pro, Phe, Arg, Ser, Lys, His, Ala, 
Gly, He or Leu; 

xaa at position 93 is Thr, Asp, Ser, Asn, Pro, Ala, Leu, or Arg; 
xaa at position 94 is Arg, He, Ser, Glu, Leu, Val, Gin, 

Lys, His, Ala, or Pro; 
xaa at position 95 is His, Gin, Pro, Arg, Val, Leu, Gly, 

Thr, Asn, Lys, Ser, Ala, Trp, Phe, He, or Tyr; 
xaa at position 96 is Pro, Lys, Tyr, Gly, He, or Thr; 
xaa at position 97 is He, Val, Lys, Ala, or Asn; 
xaa at position 98 is His, He, Asn, Leu, Asp, Ala, Thr, 

Glu, Gin, ser, Phe, Met, Val, Lys, Arg, Tyr or Pro; 
xaa at position 99 is He, Leu, Arg, Asp, Val, Pro, Gin, 

Gly, Ser, Phe, or His; 
xaa at position 100 is Lys, Tyr, Leu, His, Arg, He, Ser, Gin, or 
Pro; 

xaa at position 101 is Asp, Pro, Met, Lys, His, Thr, Val, 

Tyr, Glu, Asn, Ser, Ala, Gly, He, Leu, or Gin; 
xaa at position 102 is Gly, Leu, Glu, Lys, Ser, Tyr, or Pro; 
Xaa at position 103 is Asp, or Ser; 

xaa at position 104 is Trp, Val, Cys, Tyr, Thr, Met, Pro, 
Leu, Gin, Lys, Ala, Phe, or Gly; 
i xaa at position 105 is Asn, Pro, Ala, Phe, Ser, Trp, Gin, 
Tyr, Leu, Lys, He, Asp, or His; 
xaa at position 106 is Glu, Ser, Ala, Lys, Thr, He, Gly, or Pro; 
xaa at position 108 is Arg, Lys, Asp, Leu, Thr, He, Gin, 
His, Ser, Ala or Pro; 
) xaa at position 109 is Arg, Thr, Pro, Glu, lyr , Leu, Ser, or Gly; 
xaa at position 110 is Lys, Ala, Asn, Thr, Leu, Arg, Gin, 

His, Glu, Ser, or Trp; 
xaa at position 111 is Leu, He, Arg, Asp, or Met; 
xaa at position 112 is Thr, Val, Gin, Tyr, Glu, His, Ser, or Phe; 
5 xaa at position 113 is Phe, Ser, Cys, His, Gly, Trp, Tyr, 
Asp, Lys, Leu, He, Val or Asn; 
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xaa at position 114 is Tyr, cys. Bis. ser, Trp. Arg, or Lau; 
xaa at position 115 is Leu, «n, val, Pro, «g. H.., 

Thr, Trp, or Met; 
xaa at position 116 is .ys. Leu, Pro, Thr, Met, Asp, Val, 
5 alu, «g, Trp, ser, Asn, His, Ala, Tyr, Phe, Gin, or 

He; 

xaa at position 11, is Thr, ser, Asn, lie, Trp, Lys, or Pro; 
xaa at position lis is Leu, Ser, Pro, Ala, Olu, Cys, Asp, or Tyr 
xaa at position 11. is Olu, ser, Lys, Pro, Leu, Thr, Tyr^ or Arg,- 
,0 xaa at position 120 is Asn, Ala, Pro, Leu, His, Val, or Gin; 

xaa at position 1.1 is Ala, ser, lie, Asn, Pro, Lys, Asp, or Oly; 
xaa at position U2 is Gin, Ser, Met, Trp, Arg, Phe, Pro, 
P His, lie, Tyr, or Cys; 

i xaa at position ia3 is Ala, «et, Glu, His, ser. Pro, Tyr, or Leu; 

i " „.erein fro. 1 to 14 a„ino acid, can be deleted ^-^^^ - 
S terminus and/or from 1 to IS amino acids can be deleted 

the C-terminus of said human interleukin-3 mutant 
r polypeptide; and wherein from 4 to 44 of the amino acids 

.0 reSated;y xaa are different from the corresponding amino 

acids of native (1-133) human interleukin-3 ; 



R2 is a hematopoietic growth factor; 



L is a linker capable of Linking Ri to R2; and said 
chimera protein can additionally be immediately preceded by 
,methionine-^. (alanine-^, or (methionine .alanine ); 

and 

(b) harvesting said cultured stem cells. 

56 The cultured stem cells of claim 55 wherein said 
chimera'protein is of the formula selected from the group 

consisting of: 
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R1-L-R2. R2-L-R1, R1-K2, R2-R1, Rl'L-Rl and Rl-Rl 
wherein Ri is a human interleukin-3 mutant polypeptide 



of SEQ ID NO: 4 



Lys, Gly, ASP, Met, Gin, or Arg; 



wherein 

Xaa at position 3 is Ser, . 

Xaa at position 4 is Asn, His, Leu, He, Phe, Arg, or Gin; 

xaa at position 5 is Met, Phe, He, Arg, Gly, Ala, or Cys,- 

xaa at position 6 is He, Cys, Gin, Glu, Arg, Pro, or Ala; 

xaa at position 7 is Asp, Phe, Lys, Arg, Ala, Gly, Glu, 
Gin, Asn, Thr, Ser or Val; 

•^^r,n 8 is Glu Trp, pro, Ser, Ala, His, Asp, 
Xaa at position 8 is vaiu, xi-f , 

Asn, Gin, Leu, Val, or Gly; 
xaa at position 9 is He, Val, Ala, Gly, Trp, Lys, 

Phe, Ser, or Arg; 
xaa at position 10 i= He, Gly. Val, Arg, Ser. Phe, or .eu,- 
xaa at position 11 is Thr, His, Gly, Gin, Arg, Pro, or Ala; 
xaa at position 12 is His, Thr, Phe. Gly. Arg. Ala. or Trp; 
xaa at position 13 is Leu. Gly, Arg, Thr, Ser. or Ala; 
X,a at position 14 is Lys. Arg. Leu, Gin, Gly, Pro, Val or Trp; 
xaa at position 15 is Gin, Asn, Leu. Pro. Arg. or Val, 
xaa at position l. is Pro. His. Thr, Gly, Asp. Gin. ser. Leu. or 
Lys; 

; xaa at position 17 is Pro, Asp, Gly, Ala, Arg, Leu, or Gin; 

xaa at position IB is Leu, Val, Arg, Gin, Asn, Gly, Ala, or Glu; 
xaa at position 19 is Pro, Leu, Gin, Ala, Thr, or Glu; 
xaa at position 20 is Leu, Val, Gly, Ser, Lys, Glu, Gin, 
Thr, Arg, Ala, Phe, He or Met; 

. r 7\T=. piv Asn Pro, Gin, or Val; 
0 xaa at position 21 is Leu, Ala, Gly, Asn, f 

xaa at position 22 is Asp, Leu, or Val; 
xaa at position 23 is Phe, Ser, Pro, Trp, or He; 
xaa at position 24 is Asn, or Ala; 
xaa at position 26 is Leu, Trp, or Arg; 
55 xaa at position 27 is Asn, Cys, Arg, Leu, His, Met, Pro; 
xaa at position 28 is Gly, Asp, Ser, Cys, Ala, Lys, Asn, 
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Thr. Leu, Val, Glu, Phe. Tyr, He or Met; 
Xaa at position 29 is Glu, Asn, Tyr, Leu, Phe, Asp, Ala, 

Cys, Gin, Arg, Thr, Gly or Ser; 
xaa at position 30 is Asp, Ser, Leu, Arg, Lys. Thr. Met, 

Trp, Glu, Asn, Gin, Ala or Pro; 

'.■r.r. ^1 -is Gin Pro, Phe, Val, Met, Leu, Thr, 
Xaa at position 31 is i^in, ci.<~>, 

.ys, ASP, Asn, Arg, Ser, Ala, He, Glu, His or Trp; 
xaa at position 32 is Asp, Phe, Ser, Thr, Cys, Glu, Asn, 
Gin, Lys, His, Ala, Tyr, He, Val or Gly; 

-.-^r. 17 ic, He Gly, val, Ser, Arg, Pro, or His; 
Xaa at position 33 is lie, oxy, 

xaa at position 34 is Leu, Ser, Cys 

Glu, Lys, Thr, Ala, Met, Val or Asn 
xaa at position 35 is Met, Arg 
xaa at position 36 is Glu, Leu, Thr, Asp, Tyr, Lys, Asn, 

ser, Ala, He, Val, His, Phe, Met or Gin; 
xaa at position 37 is Asn, Arg, Met, Pro, Ser, Thr, or His; 
xaa at position 38 is Asn, His, Arg, Leu, Gly, Ser, or Thr; 
xaa at position 39 is Leu, Thr, Ala, Gly, Glu, Pro, Lys, Ser, or 



Arg, He, His, Phe, 



Gly, Pro, Asn, His, or Asp; 



Met; 



10 x« at position 40 is Arg, AsP. 

Asn. hye, His, ila or Leu; 
xaa at position 41 is Arg, Thr, Val, Ser, Leu. or Gly, 
xaa at position 42 is Pro, oly, cy.. s.r. Gin, Glu, Arg, 
His, Thr, Ala, Tyr, Phe, Leu, val or Lys; 
25 xaa at position 43 is Asn or Gly; 

xaa at position 44 is Leu, Ser, Asp, Arg, Gin, Val, or Cys; 
xaa at position 45 is Glu, Tyr. His, Leu, Pro, or Arg; 
xaa at position 46 is Ala, Ser, Pro, Tyr, Asn, or Thr, 
xaa at position 47 is Ph., Asn, Glu, Pro, Lys, Arg, or Ser; 
30 xaa at position 43 is Asn, His, Val, Arg, Pro, Thr, Asp, or lie, 
xaa at position 4. is Arg, Tyr, Trp, Lys, Ser, His, Pro, or val; 
xaa at position 50 is Ala, Asn, Pro, Ser, or Lys; 
xaa at position 51 is Val, Thr, Pro, His, Leu, Phe, or Ser; 
xaa at position 52 is Lys, He, Arg, val, Asn, Glu, or Ser; 
35 xaa at position 53 is Ser, Ala, Phe, val, Gly, Asn, He, Pro, or 
His; 
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xa, ,t position 54 is Leu, Val, Trp, Ser, IXe, Ph„ Thr, o. His; 

. Ala Pro Thr, Glu, Rrg, Trp, Gly. °r Leu; 

xaa at position 55 is Gin, Ala, Pro, in 
xaa at position 56 is Asn, .ou, Val, Trp, Pro, or .la, 
xaa at position S7 is Ala, «et, Leu, Pro, «g, Glu, Thr, 
Gin, Trp, or Asn; 

•.•or, .8 is ser Glu, Met, Ala, His, Asn, Arg, or Asp; 
vaa at Dosxtion 58 IS sex, ^j-^, 

Z at position 5, is Ala, Glu, Asp, .eu, Ser, Glv, or Ar., 

. fin is He Met, Thr, Pro, Arg, Gly, Ala; 
Xaa at position 60 is iie, ueu, 

xaa at position .1 is Glu, L.s, Glv, .sp. Pro, Trp, Ser, Gin, 

xaa at^plsiuln is Ser, val, .la, .sn, Trp, Glu, Pro, Gly, or 
Asp; 

X.a at position 63 is He, Ser, «g, Thr, or Lau, 

xaa at position 6. is .eu, «a, Ser, Glu, Phe, Gly, or «g,- 

xaa at position 65 is .ys, Thr, Gly, Asn, Met, Arg, He, or Asp, 
xaa at pos 

xaa at position 66 is Asn, Trp, Val, Gly, ■ 
xaa at position 6, is -u. Gin, Gly, Ala, Trp, Arg, Val, or .ys, 
xaa at position 66 is Leu, Gin, Lys, Trp, Arg, Asp, Glu 
.,„, His, Thr, ser, Ala, Tyr, Phe, He, «et or val,- 
a xaa at position 69 is Pro, Ala, Thr. Trp, Arg, or «et; 
xaa at position 70 is Cys, Glu, Gly, Arg, Met, or Val, 
xaa at position 71 is Leu, Asn, Val, or Gin,- 
xaa at position 72 is Pro, Cys, Arg, Ala, or Lys; 
Xaa at position 73 is Leu, Ser, Trp, or Gly; 
■5 xaa at position 74 is Ala, Lys, Arg, Val, or Trp; 

xaa at position 75 is Thr, Asp, cys. Leu, Val, Glu, Hrs, Asn, or 



Ser; 



xaa at position 76 is Ala, Pro, Ser, Thr, Gly, Asp, 1, « ■ 
xaa at position 77 is Ala, Pro, ser, Thr, Phe, Leu, Asp, H.s, 
30 xaa at position 73 is Pro, Phe, Arg, ser, Lys, His, Ala, 
Gly, He or Leu; 

A or, qpr Asn Pro, Ala, Leu, or Arg; 
xaa at position 79 is Thr, Asp, Ser, Asn, 

. Tif> Ser Glu, Leu, Val, Gin, 

Xaa at position 80 is Arg, He, Ser, ^.xu, 

Lys, His, Ala or Pro; 
35 xaa at position 81 is His, Gin, Pro, Arg, Val, Leu, Gly, 
Thr, Asn, Lys, Ser, Ala, Trp, Phe, He or Tyr; 
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r.1 

h 



Phe, Ser, Trp, Gin, 



fl2 is pro, Lys, Tyr. Gly, He, or Thr; 
Xaa at position 82 is fro, 

xaa at position 83 is Xle, Val, .y=, "a, or «n: 

xaa at position S4 is Hie, He, «n, Leu, .sp, Ma, Thr, 

Olu, aln, ser, Phe, Met, Val, Lys, «g, Tyr or Pro; 

xaa at position S5 is Ue, Leu, -P. Val, Pro, Oln, 

Glv, Ser, Phe, or His; 

... 86 is Lvs Tyr, Leu, His, Arg, Ha, Ser, Gin, Pro; 
xaa at position 86 is Lys, lyr, 

xaa at position », is «p. Pro, Met, Lys, H.s, Thr, Val, 
ni^r Tie Leu or Gin; 
Tyr Glu, Asn, Ser, Ala, Gly, I-Le, 

xaa at position 88 is Gly, Leu, Glu, Lys, Ser, Tyr, or Pro; 
xaa at position 89 is Asp, or Ser; 

xaa at position SO is Trp, Val, Cys, Tyr, Thr, Met, Pro, 

Leu, Gin, Lys, Ala, Phe, or Gly; 
xaa at position 91 is Asn, Pro, Ala, 

Tyr, Leu, Lys, He, Asp, or His; 

xaa at position 94 is Lys, «P, Leu, Thr, He, Oln, 

His, Ser, Ala, or Pro; 
xaa at position 95 is Arg, Thr, Pro, Glu, Tyr, Leu, Ser. or Gly; 
, xaa at position 96 is Lys, Asn, Thr, Leu, Gin, Arg, 
His, Glu, ser, Ala or Trp; 
xaa at position 97 is Leu, He, Arg, Asp, or Met; 

xaa at position 99 is Phe, Ser, Cys, His, Gly, Trp, Tyr, 
,5 ASP, Lys, Leu, He, Val or Asn; 

■.■on 100 is Tyr, cys. His, Ser, Trp, Arg, or Leu; 
Xaa at position 100 is ayr, y , 

xaa at position 101 is Leu, Mn, Val, Pro, «g, Ala, Has, 

Thr, Trp, or Met; 
xaa at position 10. is Lys, Leu, Pro, Thr, Met, Asp Val 
Clu, Arg, Trp, Ser, Asn, His, Ala, Tyr. Phe, Oln, 

xaa at'plsition 103 is Thr, ser, Asn, He, Trp, Lys, or Pro, 
xaa t osition 10. is Le„, .er. Pro, Ala, Olu, Cys, Asp, or ^ , 
xaa at position lOS is olu, S.r, Lys, Pro, Leu, Thr, Tyr^ or Ar., 
xaa at position 106 is Asn, Ala, Pro, Leu, His, val, or Oln, 
xaa at position 10, is Ala, S.r, lie, Asn, Pro, Lys, Asp, or Oly, 



30 
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5 



10 



15 



xaa at position 108 is Gin, Ser, Met, Trp, Arg, Phe, Pro, 

His, He, Tyr, or Cys; 
xaa at position 109 is Ala, Met, Glu, His, Ser, Pro, Tyr, or Leu,- 

wherein from 4 to 44 of the amino acids designated by Xaa are 
different from the corresponding native amino acids of (1- 
133) human interleukin-3 ; 

R2 is a hematopoietic growth factor; 

L is a linker capable of Linking Rl to R2; and said 
Chimera protein can additionally be immediately preceded by 
(methionine-^, (alanine-'), or (methionine , alanine ). 

57 cultured stem cells obtained from a method of ex 
vivo expansion of stem cells, comprising the steps of; 

(a) culturing stem cells with a selected growth medium 
comprising a chimera protein having the formula selected from 
20 the group consisting of: 

R1-L-R2, R2-L-R1, R1-R2, R2-R1, Rl'^-Rl and Rl-^l 
wherein Ri is a human interleukin-3 mutant polypeptide 
25 of SEQ ID NO: 7 

wherein m is 0 or 1; Xaa at position 18 is Asn or lie; Xaa at 
position 19 is Met, Ala or He; Xaa at position 20 is He, 
pro or Leu; Xaa at position 23 is He, Ala or Leu; Xaa at 

30 position 25 is Thr or His; Xaa at position 29 is Gin. Arg 
Val or Leu; Xaa at position 32 is Leu, Ala, Asn or Arg; Xaa 
at position 34 is Leu or Ser; Xaa at position 37 is Phe, Pro, 
or ser; Xaa at position 38 is Asn or Ala; Xaa at P^-^ion 4 
1. Gly, Ala, ser. Asp or Asn; Xaa at position 45 is Gin, Val 

35 or Met; Xaa at position 46 is Asp or Ser; Xaa at position 49 
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is Met, lie, Leu or Asp; Xaa at position 50 .s Olu or A p 
Xaa at position 51 is Asn Arg or Ser, Xaa at P°-"-;;^^ 
Arg Leu, or Thr, Xaa at position 56 is Pro or Ser; Xaa at 
: !;tion 5. is Olu or Leu; Xaa at position .0 - Ala o=: - 

'.-^^ fi9 is Asn Val or Pro; Xaa at position 63 is 
« -s^^^ piV nosition o/i IS rt.t>ii, vcij. w 

or His,, xaa at position S5 is Val or Ser; Xaa at posrtron 
67 is ser Asn, His or Gly; Xaa at position 69 .s Gin or 
. L xaa It po;ition V3 is Ala or Gly; Xaa at position , rs 

ser, Ala or Pro; Xaa at position 79 is Lys, Arg or er Xaa 
,„ at position S2 is Leu, Glu, Val or Trp; Xaa at pos.t.on S5 
Leu or val; Xaa at position 87 is Leu, Ser, Trp; Xaa at 
,„ position 88 is Ala or Trp; Xaa at position 91 .s Ala or Pro, 

P xaa at position 93 is Pro or Ser; Xaa at ^= " 

a or Thr; xaa at position 98 is His, He, or Thr; Xaa at 

"■ ,5 position 100 is Lys or Arg; Xaa at posrtxon 101 rs Asp, Ala 
■f: TL: xaa at position lOS is Asn or Gin; Xaa at posr .on 

;,t ^„ Glu or Leu; xaa at pos.t.on ^^^^^^^^^ 

xaa at position 116 is Lys, Val, Trp or ber, 

Add ciL. ^ „ ion -ics A<5n Gin, or His; 

W 117 is Thr or Ser; Xaa at position 120 is Asn, c 

„ 19^ is Ala or Glu; with the proviso that from 
xaa at position 123 is Ala or , 

four to forty-four of the amino acids designated by Xaa are 
different frL the corresponding amino acids of native human 
interleukin-3) ; 
25 R2 is a hematopoietic growth factor; 

L is a linker capable of Linking Ri to R2; and said 
chimera protein can additionally be immediately preceded by 
(.ethionine-^, (alanine" ^ , or (methionine , alanine ); 
30 and 

(b) harvesting said cultured stem cells. 

58 cultured stem cells obtained by the method of ex 
35 vivo expansion of stem cells, comprising the steps of; 
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culturmg said stem cells with a selected growth 
.ediun, comprising a chimera protein having the formula 
selected from the group consisting of: 

R1-L-R2, R2-1.-R1, R2-R1, ^l'^'^^ and ^1-^1 

wherein Ri is a human interleukin-3 mutant polypeptide 

of SEQ ID NO: 8 

Wherein m is 0 or X; n is 0 or 1, P is 0 or i; Xaa at 
position 4 is Asn or He; Xaa at position 5 is Met, Ala or 
: xaa at position . is He, Pro or Leu,- Xaa - pos.t.on 
is lie. Ala or Leu. Xaa at position 11 is Thr - H-'"^-;^ 
position 15 is Gin, Arg, Val or Leu; Xaa at P°-txon 18 .s 
Leu. Ala, Asn or Arg; Xaa at position 20 .s -J ^ ^^^^^ 
at position 23 is Phe, Pro, or Sar; Xaa at pos.t.on 24 rs Asn 
or Ala; Xaa at position 28 is Gly, Ala, Ser, Asp or A n Xa 
at position 31 is Gin, Val, or Met; Xaa at pos.t on 32 .s Asp 
-^c; is Met He, Leu or Asp; Xaa az 
\ oT Ser- Xaa at position 35 is lyiet, j.^^> 

Tositl^n 36 is Glu or Asp; Xaa at position 37 is Asn, Arg or 
Te xaa at position 41 is Arg, Leu, or Thr; Xaa at pos.t.on 
42 is Pro or ser; Xaa at position 45 is Glu or Leu; Xaa at 
position 4. is Ala or Ser; Xaa at position 48 xs Asn Va or 
3 pro; xaa at position 49 is Arg or His; Xaa at posrtxon 51 .s 
val or ser; Xaa at position 53 is Ser, Asn, H.s or Gly; Xaa 
I position 55 is Gin or Glu; Xaa at position 59 rs Ala or 
: ; xaa at position .2 is Ser, Ala or Pro; Xaa at pos.tron 
.5 is Lys, Arg or Ser; Xaa at position 67 .s Leu, Glu, or 
,„ val; xaa at position SB is Leu, Glu, Val °^ -P' 

position 71 is Leu or Val; Xaa at positron 73 .s Leu Ser or 
Trp. xaa at position 74 is Ala or Trp; Xaa at posrtron 77 xs 
Z'or pro; Xaa at position 79 is Pro or Ser; Xaa at poBrtron 
t is His or Thr; xaa at position 84 is His, He, or^^:^^^ 
35 at position 86 is Lys or Arg; Xaa at position 87 xs Asp, Ala 
' or Me xaa at position 91 is Asn or Glu; Xaa at positron 95 
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•4--^n Qft Thr or Gin; Xaa at 
is -VaX Co^ser, Xaa at position i03 is 

position 102 IS Lys, Val, P 

... o. Se. xaa at position is^. ^^^^ 
position 109 IS Ala or Glu, w ^ ^, xaa are 

L forty-.our of t.e a.ino acids ^^^^ ^^^^^ 
different from the corresponding amino 
125)human interleukin-3 ; 

is a hematopoietic growth factor, 

, a linger capa..e of .in.in. Kl . - 

/?^it--innallV be immediacexy 
chimera protein can addxtionallY ^ "1 

■ (alanine ) , or (methionine , alanine 

(methionine ) , (alanine 

and 

^ ■ ^^-iri rnltured stem cells, 

(b) harvesting said cuitureu 

.he cultured stem cells of claim 55 wherein Hi is 

.elected from the group consisting of: 

2« , . „ rlu lie lie His His Leu Lys Arg 

.sn Cys ser Xle Met Xle A^ Olu 11 
pro pro Ala pro Leu Leu Asp Pro 
val ASP Xle Leu Met Olu Asn sn u Arg Arg 

oiu - s: e: l u p. .s l. p^o lcu a. 

Z Z Z Z Z Z L .r Leu Lys .hr Leu Olu 
TsnAla OlnAla Cln Gin SKQ ID .0 : . ; 



30 



ni . Tie He His His Leu Lys Arg 
.sn cys ser Xle Met Xle Asp Olu Xle Xle 
pro pro Asn Pro Leu Leu Asp Pro Asn 
Met ASP Xle Leu Met Olu Asn A n L u Arg 
Ala Phe Asn Arg Ala Val Lys Ser 



Asn Ala Gin Ala Gin Gin SBQ ID NO: 10; 

:r;::::jr;:»2:s: FES 

r Tl» Ten Met Glu Asn Asn Leu Arg Arg Pro Asn Leu Glu 
Met ASP lie Leu Met Glu 

Asn Glu Phe Arg Arg Lys Leu Thr Pne lyr 
Asn Ala Gin Ala Gin Gin SEQ ID NO: 11; 

Z L ~ ~ ~ - ~ - - 7. - " 

Asn Glu Phe Arg Arg Lys Leu Thr Phe lyr 
0 Asn Ala Gin Ala Gin Gin SEQ ID NO: 12; 

z „ ... - - - « «" z "I r: z: . 

Asn Ala Gin Ala Gin Gin SEQ ID NO: 13; 

^1 TTo Thr His Leu Lys Gin 

:zizzzzzzzz-z^^^z 

Ala Ala pro Thr Arg His Pro lie His He Lys Asp Gly Asp 
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Asn Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu Lys Thr Leu Glu 
Asn Ala Gin Ala Gin Gin SEQ ID N0:14; 

Asn Cys Ser Asn Met He Asp Glu He He Thr His Leu Lys Gin 
To pL Leu pro Leu Leu Asp Phe Asn Asn Leu Asn Gly Glu Asp 
Oln ASP lie Leu Met Glu Asn Asn Leu Arg Arg Pro Asn Leu Glu 
Ma Phe Asn Arg Ala Val Lys Ser Leu Gin Asn Ala Ser Gly lie 
Olu Ala lie Leu Arg Asn Leu Gin Pro Cys Leu Pro Ser Ala Thr 
Z A a pro ser Arg His Pro He lie He Lys Ala Gly Asp Trp 
Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu Lys Thr Leu Glu 
Asn Ala Gin Ala Gin Gin SEQ ID N0:15; 

Asn cys Ser Asn Met He Asp Glu He Ha Thr His Leu Lys Gin 
pro pro Leu Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly Glu Asp 
G n Isp He Leu Met Glu Asn Asn Leu Arg Arg Pro Asn Leu Glu 
A a Phi Asn Arg Ala Val Lys Ser Leu Gin Asn Ala er Gly He 
Glu Ala He Leu Arg Asn Leu Val Pro Cys Leu Pro Ser Ala Thr 
Ala A a Pro Ser Arg His Pro He Thr He Lys Ala Gly Asp Trp 
Gl^ Phe Arg Arg Lys Leu Thr Phe Tyr Leu Lys Thr Leu Glu 
) Asn Ala Gin Ala Gin Gin SEQ ID N0:16; 

.3n cys ser Asn Met He Asp Glu He He Thr His Leu Lys Gin 
pro Pro Leu Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly Glu Asp 
Gin ASP He Leu Met Glu Asn Asn Leu Arg Arg Pro Asn Leu G u 
. L Phe Asn Arg Ala Val Lys Ser Leu Gin Asn Ala Ser A a He 
Olu ser He Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu Ala Thr 
Ala Ala Pro Thr Arg His Pro He His He Lys Asp Gly Asp Trp 
Z Z Phe Arg Glu Lys Leu Thr Phe Tyr Leu Val Thr Leu Glu 
Gin Ala Gin Glu Gin Gin SEQ ID N0:17, 

Asn cys ser Asn Met He Asp Glu He He Thr His Leu Lys Gin 
pro pro Leu Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly Glu A P 
Gin ASP He Leu Met Olu Asn Asn Leu Arg Arg Pro Asn Leu Glu 
Ala Phe Asn Arg Ala Val Lys Ser Leu Oln Asn Ala Ser A a He 
35 Glu ser He Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu Ala Thr 
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Asn Glu Phe Arg Glu Lys Leu Thr Phe Tyr Leu Val Ser Leu Glu 
His Ala Gin Glu Gin Gin SEQ ID NO: 18; 

Asn Cys ser Asn Met He Asp Glu He He Thr His Leu Lys Gin 
5 Pro pro Leu Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly Glu Asp 
Gin ASP lie Leu Met Glu Asn Asn Leu Arg Arg Pro Asn Leu Glu 
Ala Phe Asn Arg Ala Val Lys Ser Leu Gin Asn Ala Ser Gly lie 
Glu Ala lie Leu Arg Asn Leu Gin Pro Cys Leu Pro Ser Ala Thr 
Ala Ala pro Ser Arg His Pro lie He He Lys Ala Gly Asp Trp 
,0 Gin Glu Phe Arg Glu Lys Leu Thr Phe Tyr Leu Val Thr Leu Glu 
Gin Ala Gin Glu Gin Gin SEQ ID NO: 19; 

Asn cys ser Asn Met lie Asp Glu He He Thr His Leu Lys Gin 

■5 pro pro Leu pro Leu Leu Asp Phe Asn Asn Leu Asn Gly Glu Asp 

15 Gin ASP He Leu Met Glu Asn Asn Leu Arg Arg Pro Asn Leu Glu 

;': Ala Phe Asn Arg Ala Val Lys Ser Leu Gin Asn Ala Ser Gly He 

Glu Ala He Leu Arg Asn Leu Val Pro Cys Leu Pro Ser Ala Thr 
Ala Ala pro Ser Arg His Pro He Thr He Lys Ala Gly Asp Trp 

{; Gin Glu Phe Arg Glu Lys Leu Thr Phe Tyr Leu Val Thr Leu Glu 

•'• 20 Gin Ala Gin Glu Gin Gin SEQ ID NO: 20; 

Asn cys Ser Asn Met He Asp Glu He He Thr His Leu Lys Gin 
Pro Pro Leu Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly Glu Asp 
Gin ASP He Leu Met Glu Asn Asn Leu Arg Arg Pro Asn Leu Glu 
25 Ala Phe Asn Arg Ala Val Lys Ser Leu Gin Asn Ala Ser Gly He 
Glu Ala He Leu Arg Asn Leu Val Pro Cys Leu Pro Ser Ala Thr 
Ala Ala pro Ser Arg His Pro He Thr He Lys Ala Gly Asp Trp 
Gin Glu Phe Arg Glu Lys Leu Thr Phe Tyr Leu Val Ser Leu Glu 
His Ala Gin Glu Gin Gin SEQ ID N0:21; 

30 

Asn cys ser He Met He Asp Glu He He His His Leu Lys Arg 
pro Pro Ala Pro Leu Leu Asp Pro Asn Asn Leu Asn Ala Glu Asp 
val ASP He Leu Met Glu Arg Asn Leu Arg Leu Pro Asn Leu Glu 
ser Phe Val Arg Ala Val Lys Asn Leu Glu Asn Ala Ser Ala He 
35 Glu ser He Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu Ala Thr 
Ala Ala pro Thr Arg His Pro He His He Lys Asp Gly Asp Trp 
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T „ Tc. ThT Phe Tvr Leu Lys Thr Leu Glu 
Asn Glu Phe Arg Arg Lys Leu Tnr me lyi ij= j 

Asn Ala Gin Ala Gin Gin SEQ ID NO -.22; 

Asn Cys Ser He Met He Asp Glu He lie His His Leu Lys Arg 
pro pro Asn Pro Leu Leu Asp Pro Asn Asn Leu Asn Ser Glu Asp 
Met ASP lie Leu Met Glu Arg Asn Leu Arg Thr Pro Asn Leu Leu 
Ala Phe val Arg Ala Val Lys His Leu Glu Asn Ala Ser Ala lie 
Glu ser lie Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu Ala Thr 
Ala Ala pro Thr Arg His Pro He His He Lys Asp Gly Asp Trp 
Asn Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu Lys Thr Leu Glu 
Asn Ala Gin Ala Gin Gin SEQ ID NO:23; 

Asn cys ser He Met He Asp Glu He He His His Leu Lys Val 
pro pro Ala Pro Leu Leu Asp Ser Asn Asn Leu Asn Ser Glu Asp 
Met ASP He Leu Met Glu Arg Asn Leu Arg Leu Pro Asn Leu Leu 
Ala Phe val Arg Ala Val Lys Asn Leu Glu Asn Ala Ser Ala He 
Glu ser He Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu Ala Thr 
Ala Ala Pro Thr Arg His Pro He His He Lys Asp Gly Asp Trp 
Asn Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu Lys Thr Leu Glu 
i Asn Ala Gin Ala Gin Gin SEQ ID N0:24; 

Met Ala Asn Cys Ser Asn Met He Asp Glu He He Thr His Leu 
Lys Gin Pro Pro Leu Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly 
Glu ASP Gin ASP He Leu Met Glu Asn Asn Leu Arg Arg Pro Asn 
S Leu Glu Ala Phe Asn Arg Ala Val Lys Ser Leu Gin Asn Ala Ser 
Gly He Glu Ala He Leu Arg Asn Leu Gin Pro Cys Leu Pro Ser 
Ala Thr Ala Ala Pro Ser Arg His Pro He He He Lys Ala Gly 
ASP Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe Tyr Leu Val Thr 
Leu Glu Gin Ala Gin Glu Gin Gin SEQ ID NO: 25; 

0 

Met Ala Asn Cys Ser Asn Met He Asp Glu He He Thr His Leu 
Lys Gin Pro Pro Leu Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly 
Glu ASP Gin ASP He Leu Met Glu Asn Asn Leu Arg Arg Pro Asn 
Leu Glu Ala Phe Asn Arg Ala Val Lys Ser Leu Gin Asn Ala Ser 
55 Gly He Glu Ala He Leu Arg Asn Leu Val Pro Cys Leu Pro Ser 
Ala Thr Ala Ala Pro Ser Arg His Pro He Thr He Lys Ala Gly 
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ASP Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe Tyr Leu Val Thr 
Leu Glu Gin Ala Gin Glu Gin Gin SEQ ID NO:26; 

Met Ala Asn Cys Ser Asn Met He Asp Glu He He Thr His Leu 
5 Lys Gin pro Pro Leu Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly 
ol ASP Gin ASP ne Leu Met Glu Asn Asn Leu Ar. Arg Pro Asn 
Leu Glu Ala Phe Asn Arg Ala Val Lys Ser Leu Gin An Ala Ser 
Oly lie Clu Ala He Leu Arg Asn Leu Val Pro Cys Leu Pro Ser 
.la Thr Ala Ala Pro Ser Arg His Pro He Thr He Lys Ala Gly 
,0 ASP Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe Tyr Leu Val 
Leu Glu His Ala Gin Glu Gin Gin SEQ ID NO = 27; 

i Met Ala Asn Cys Ser He Met He Asp Glu He He His His Leu 

■5 Lys Arg Pro Pro Ala Pro Leu Leu Asp Pro Asn Asn Leu Asn Ala 

■1 . G Z val ASP He Leu Met Glu Arg Asn Leu Arg Leu Pro Asn 

'i Leu Glu ser Phe Val Arg Ala Val Lys Asn Leu Glu Asn Ala Ser 

= T Tie Glu ser He Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu 

f : : All "a pro Thr Arg His Pro He His He Lys Asp Gly 

3 ASP Trp Asn Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu Lys Thr 

■J 20 Leu Glu Asn Ala Gin Ala Gin Gin SEQ ID NO:28,- 

i Met Ala Asn Cys Ser He Met He Asp Glu He He His His Leu 

' Z Arg pro pro Asn Pro Leu Leu Asp Pro Asn Asn Leu Asn Ser 

Z Lp Met ASP He Leu Met Glu Arg Asn Leu Arg Thr Pro Asn 
25 Leu Leu Ala Phe Val Arg Ala Val Lys His Leu Glu Asn Ala Ser 
Xla He Glu Ser He Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu 
Ala Thr Ala Ala Pro Thr Arg His Pro He His He Lys Asp Gly 
ASP Trp Asn Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu Lys Thr 
Leu Glu Asn Ala Gin Ala Gin Gin SEQ ID NO = 29; 

Met Ala Asn Cys Ser He Met He Asp Glu He He His His Leu 
.ys val Pro pro Ala Pro Leu Leu Asp Ser Asn Asn Leu Asn Ser 
11 ASP Met ASP He Leu Met Glu Arg Asn Leu Arg Leu Pro A n 
Leu Leu Ala Phe Val Arg Ala Val Lys Asn Leu Glu Asn Ala Ser 
Ala He Glu Ser He Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu 
A a Thr Ala Ala Pro Thr Arg His Pro He His He Lys Asp Gly 



30 
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;/u01u.snAXa Cln Ala 3Xn OXn SBQ ID NO:30. 

.Xa .sn Se. XXe XXe .sp OXu XXe XXe „Xs HXs .e. 
P.O pro .Xa pro .eu .eu P o Asn 
Slu ASP VaX ASP ne Leu Met GXu Arg A 
^eu GXU ser Phe Val Arg AXa VaX Lys Asn 
exy IXe GXU AXa He Leu Arg Asn Leu Gin Pro y 
Ma Thr AXa AXa Pro Ser Arg Hrs Pro XXe XXe X^e y 
ASP Trp GXn GXu Phe Arg GXu Lys Leu ^^r Phe Ty 
TuGluGXHAXa GXn GXu GXn GXn SE0XDNO = 3X, 

„e. AXa Asn Cys Ser XXe Me. XXe Asp GXu XXe XXe HXs His Leu 
^ pro pro Asn Pro Leu Leu A P o Asn 

; GXU ASP Met Asp IXe Leu Met GXu Arg 
Leu Leu Ala Phe VaX Arg AXa VaX Lys H 
GXy lie Glu Ala IXe Leu Arg Asn Leu GXn Pro y 
AXa Thr AXa Ala Pro Ser Arg H.s Pro le le X V 
ASP Trp GXn GXU Phe Arg GXu Lys Leu Thr Phe Ty 

0 reuGruGlnAXaGXnGXuGlnGXnSB0IDNO:32, 

„et AXa Asn Cys Ser XXe Met lie AsP Glu lie Ue His His Leu 
- VaX pro pro AXa Pro Leu Leu As^ Ser As^ 
GXU ASP Met ASP IXe Leu Met G J 
25 Leu Leu Ala Phe Val Arg Ala VaX Lys Asn 

G,y XXe GXU AXa IXe Leu A^g Asn Leu Xn ^y^ 
Ala Thr Ala AXa Pro Ser Arg His Pro 
ASP Trp Gin GXU Phe Arg GXu Lys Leu Thr Phe Tyr 
"uG^uGXnAXa GXn GXu Gin Gin SEOIDNO:33, 

^or. nu He He His His Leu 
Met Ala Asn Cys Ser lie Met Xe Asp GXu XXe 
Lys Arg pro Pro AXa Pro Leu Leu Asp Pro Asn 
GXU ASP VaX ASP XXe Leu Met GXu Arg A n L^ A g 
Leu GXU ser Phe VaX Arg AXa VaX Lys Asn 
35 Gly IXe GXU AXa IXe Leu Arg Asn Leu Val Pro y 
Ala Thr Ala Ala Pro Ser Arg Hxs Pro IXe Thr 
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Leu Leu Ala Pne va a 

Oly lie Glu Ma He Leu Arg Asn Leu Val Pr y 
^la Thr Ala Ala Pro Sar Arg Hre Pro lie Thr Y 

rrrur/Arorru:i:oi:sror;.o=3s; 

Ala A. ser lie Me. lie A. Olu lie lie HI. 

TDvo A«5n Pro Leu Lieu i^^-w 
Lys Arg Pro Pro Asn fi-u 

ASP Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe Ty 

Me. Ala A.n Cy. Ser lie Me. lie Asp Olu lie lie His His Leu 

oi: z z z ne z z z :: l a l 

^Xa Thr Ala Ala Pro Ser Arg H.s Pro lie Thr Ue y 
ASP Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe Tyr 
Leu Glu His Ala Gin Glu Gin Gin SEQ ID NO = 37; 

^° M=f Tie ASP Glu He He His His Leu 

Met Ala Asn Cys Ser lie Met Ue Asp G 
Lys Arg pro Pro Asn Pro Leu Lau Asp Pro Asn As 
Olu ASP Me. ASP lie Lau Met Glu Arg A Leu Arg 
Leu Leu Ala Pha Val Arg Ala Val Lys Hr 

35 Gly lie Glu Ala Ila Lau Arg Asn Lau Val Pro y 

Ala Thr Ala Ala Pro Sar Arg Hrs Pro He Thr Ly 
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.3P xrp OXn Olu Phe Arg Glu Lys Leu Thr Phe Tyr .eu Val Thr 
'euGluOlnMaGlnOlu Gin Gin SEQIDN0:3B. 



Glu He He His His Leu 
Pro Asn Asn Leu Asn Ala 
Asn Leu Arg Leu Pro Asn 
Asn Leu Glu Asn Ala Ser 
val Pro Cys Leu Pro Ser 
He Thr He Lys Ala Gly 
Thr Phe Tyr Leu Val Ser 
ID NO:39; 



Met Ala Asn Cys Ser He Met He Asp 
5 Lys Arg Pro Pro Ala Pro Leu Leu Asp 

Glu ASP val ASP He Leu Met Glu Arg 

Leu Glu ser Phe Val Arg Ala Val Lys 

Gly He Glu Ala He Leu Arg Asn Leu 

Ala Thr Ala Ala Pro Ser Arg His Pro 
10 ASP Trp Gin Glu Phe Arg Glu Lys Leu 

Leu Glu His Ala Gin Glu Gin Gin SEQ 

.et Ala Asn cys ser He Met ^^Z^ZZZ 
Lys Arg Pro Pro Ala Pro Leu Leu Asp Pro Asn 

T z z z vi! z z :z .sn a. ser 

Ala Thr Ala Ala Pro Ser Arg H.s Pro He lie He y 
ASP Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe Tyr 

lie ASP Glu Ala He His His Leu 
Leu ASP pro Asn Asn Leu Asn Asp 
Glu Arg Asn Leu Arg Leu Pro Asn 
val Lys Asn Leu Glu Asn Ala Ser 
Asn Leu Gin Pro Cys Leu Pro Ser 
His pro He He He Lys Ala Gly 
Lys Leu Thr Phe Tyr Leu Val Thr 
Gin SEQ ID NO: 41; 



Met Ala Asn 
Lys Arg Pro 
Glu Asp Met 
Leu Glu Ser 
Gly He Glu 
Ala Thr Ala 
Asp Trp Gin 
Leu Glu Gin 



Cys Ser 
Pro Ala 
Ser He 
Phe Val 
Ala He 
Ala Pro 
Glu Phe 
Ala Gin 



He Met 
Pro Ser 
Leu Met 
Arg Ala 
Leu Arg 
Ser Arg 
Arg Glu 
Glu Gin 



Met Ala Asn 
Lys Arg Pro 
Glu Asp Met 
Leu Glu Ser 
Gly He Glu 
Ala Thr Ala 



Cys Ser He Met 
Pro Ala Pro Leu 
Ser He Leu Met 
Phe Val Arg Ala 
Ala He Leu Arg 
Ala Pro Ser Arg 



He ASP Glu He He His His Leu 
Leu Asp Pro Asn Asn Leu Asn Asp 
Glu Arg Asn Leu Arg Leu Pro Asn 
val Lys Asn Leu Glu Asn Ala Ser 
Asn Leu Gin Pro Cys Leu Pro Ser 
His pro He He He Lys Ala Gly 
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ASP Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe Tyr Leu Val Thr 
Leu Glu Gin Ala Gin Glu Gin Gin SEQ ID N0:42; 

Met Ala Asn Cy. Ser He Met He Asp Glu He He His His Leu 
Lys Arg pro Pro Ala Pro Leu Leu Asp Pro Asn Asn Leu Asn Ala 
T Tl val ASP He Leu Met Asp Arg Asn Leu Arg Leu Pro Asn 
L : Glu I Phe val Arg Ala Val Lys Asn Leu Glu Asn Ala Ser 
O ; Ii: G u Ala lie Leu Arg Asn Leu Gin Pro Cys Leu Pro Ser 
Ala Thr Ala Ala Pro Ser Arg His Pro He He He Lys Ala Gly 
ASP Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe Tyr Leu Val Thr 
Leu Glu Gin Ala Gin Glu Gin Gin SEQ ID NO:43; 

Met Ala Asn Cys Ser He Met He Asp Glu He He His His Leu 
Z Z pro pro Ala Pro Leu Leu Asp Pro Asn Asn Leu Asn Asp 
Z Z val ser He Leu Met Glu Arg Asn Leu Arg Leu Pro A n 
Leu Glu ser Phe Val Arg Ala Val Lys Asn Leu Glu Asn Ala Ser 
T lie Glu Ala He Leu Arg Asn Leu Gin Pro Cys Leu Pro Ser 
Z 2 Z pro ser Arg His Pro He He He Lys Ala Gly 
ASP Xrp Gin Glu Phe Arg Glu Lys Leu Thr Phe Tyr Leu Val Thr 
D Leu Glu Gin Ala Gin Glu Gin Gin SEQ ID N0-.44; 

«et Ala Asn cys Ser He Met He Asp Glu He He His His Leu 
: A To ^ro Ala pro Leu Leu Asp Pro Asn Asn Leu Asn Asp 
olu ASP Met ser He Leu Met Glu Arg Asn Leu Arg Leu P o A n 
. Leu Glu ser Phe Val Arg Ala Val Lys Asn Leu Glu Asn Ala Ser 
Oly ne Glu Ala He Leu Arg Asn Leu Gin Pro Cys Leu Pro Ser 
Ala Thr Ala Ala Pro Ser Arg His Pro He He He Lys Ala Gly 
ASP Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe Tyr Leu Val Thr 
Leu Glu Gin Ala Gin Glu Gin Gin SEQ ID N0 = 45; 

Met Ala Tyr Pro Glu Thr Asp Tyr Lys Asp Asp Asp Asp Lys Asn 
c;: S r He Met He Asp Glu He He His His Leu Lys Arg Pro 
7rl Ala pro Leu Leu Asp Pro Asn Asn Leu Asn Ala Glu Asp Val 
I p He Leu Met Glu Arg Asn Leu Arg Leu Pro Asn Leu Glu S r 
. Z val Arg Ala Val Lys Asn Leu Glu Asn Ala Ser oly G u 
T^i, rln Pro CVS Leu Pro Ser Ala inr i^j-o. 
Ala He Leu Arg Asn Leu Gin Pro ^yt= 
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= Ar-o HiB pro lie lie Ha Lys Ala Gly Asp Trp Gin 
Ma pro Ser Arg H.s Pro I ^ 
Glu Phe Arg Glu Lys Leu Thr Pne ly 
Ala Gin Glu Gin Gin SEQ ID N0:46; 

o Thr ASP Tyr Lys Asp Asp Asp Asp Lys Asn 

Met Ala Tyr Pro G u Thr Asp y Y ^ 
Cys ser lie Met He Asp Glu lie 

P.O Asn pro Leu Leu Asp Pro Asn Asn Leu 
ne Leu Met Glu Arg As L u A g T ^ 

Phe val Arg Ala Val Lys H.s Leu 

Ma lie Leu Arg Asn Leu Gin Pro Cy ^ 

Ala pro ser Arg His Pro He He lie Ly 

Glu Phe Arg Glu Lys Leu Thr Phe Tyr Leu Val 

Ala Gin Glu Gin Gin SEQ ID HO: 47; and 

„et Ala Asn Cys Ser lie Met He Asp Glu Leu He His His Leu 

T r h: z :z z z z z u ... 

Z Z Ifa re val Arg Ala Val Lys His Le Glu Asn Ala Ser 
Gly lie Glu Ala He Leu Arg Asn Leu Gin Pro y 
0 Ala Thr Ala Ala Pro Ser Arg Hrs Pro He XI He V 

rerGrGrAi:rnru:i:Grs:oir.o.e.^ 

" rreHr: r Up oonslstmg o. GM.S. CSE-1, G-CS. 

17 r«r^^ liaand (MGDF or TPO) , M-CSF, 
G-CSF Serl7, c-mpl ligand (M 

erythropoietin (EPO) , IL-1, IL-2, IL 3 I , 

factor, and stem cell factor (SCF) ; 

The cultured stem cells of claim 60 wherein is R2 
, sele;ted from the group consisting of 0-CSP. G-CSP Ser , 

flt3 ligand, and c-mpl ligand. 
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« The cultured stem cells of clal. BS wherein said 

■ from qroup consisting of: SEQ iu 

chimera protein xs selected from g^^ P^^^^ ^^^^ ^^^^ ^^^^ 



„. The cultured ste. cells of claim 55. 56 57 58, 59. 
62 wherein said culture medium further comprrses a 
or 62 wherei selected from the group 

hematopoietic 3--^/-;^^^ ..^SP Serl7. c-n^l 

consisting of. GM CSF, ^^^^p^ietin (BPO) , H-L I^" 

ligand (MGDForTPO), ''-''^^ ' ^^^^ l lL-10, IL-H, 1^-12. 

» "l-15%""i6: '.x;%xt3 Ugand', human growth hormone. 
^^^U growth factor, B-cell ^^^^^^^^ . 
eosinophil differentiation factor and stem 

no of rlaim 60 wherein said 

erythropoietin (BPO), '^'^ ''^-^^^^''-'^J^,, i,.,., .IP, £lt3 

stem cell factor (SCF) . 

es The cultured stem cells of claim 62, wherein 
,0 said cu;ture medium further comprises a ^^atopoie ic 

CSP, CSF-i, C-CSP, 0-CSK SeHV, o-mpl 
3, ^^.^S, iL-16, LlF, flt3 ligand, human growth hormone, B- 
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